Structure and function of platelet membrane glycoproteins Ib and V. Effects of leukocyte elastase and other proteases on platelets response to von Willebrand factor and thrombin.
Treatment of platelets with human leukocyte elastase causes a rapid loss in response to von Willebrand factor and a biphasic loss in response to thrombin, first rapid then more slowly. The rapid phase corresponds to cleavage of a 45-kDa glycopeptide from the extracellular end of membrane glycoprotein GPIb. Longer treatment removes 80-kDa and 90-kDa glycopeptides and a glycopeptide corresponding to the major part of GPV. The 45-kDa and 90-kDa species could be obtained by elastase treatment of glycocalicin, the major proteolytic cleavage product of GPIb. Polyclonal rabbit antibodies against the purified 45-kDa glycopeptide had the same effect on the action of von Willebrand factor and thrombin on platelets as cleavage of GPIb by elastase. These results indicate that both the von Willebrand factor and thrombin binding sites on GPIb are located in the same region on the outside of the molecule. Thrombin activation of platelets involves at least two receptors, one on the 45-kDa glycopeptide, which when occupied causes an increase in the speed of response of the platelets to the cleavage of the second. GPV, a candidate for the second receptor, is a hydrophobic glycoprotein that is cleaved from the platelet membrane by several proteases. Proteases that do not activate platelets but degrade the second receptor remove larger fragments from GPV than do proteases such as thrombin or trypsin which activate platelets.